This study evaluated the effectiveness of a health promotion (HP) intervention program among physiotherapy undergraduate students in an academic institution by examining pre-and post-intervention health perceptions and behaviors compared to a control group (non-physiotherapy students). Participants completed questionnaires on their health perceptions and behaviors at T1 (April 2009-May 2009) before the intervention program was initiated, and at T2 (April 2015-May 2015) after the intervention program was implemented for several years. At T1, 1,087 undergraduate students, including 124 physiotherapy students, participated. At T2, 810 undergraduate students, including 133 physiotherapy students participated. Self-reported health-related perceptions and behaviors were compared in the study group (physiotherapy students) over time (T1 versus T2), and between the study group and the control group (non-physiotherapy students) pre-intervention (T1) and post-intervention (T2). Findings showed more positive perceptions and behaviors at T2 compared to T1 in the study group (51.0% at T2 versus 35.2% at T1; p<0.05). There was no significant difference at T2 compared to T1 in health perceptions reported by the control group (37.8% at T2 versus 32.8% at T1; non-significant difference). Our findings demonstrated the effectiveness of the intervention program.
Background Health promotion interventions among physiotherapy students
Strong evidence suggests that health promotion (HP) involving recreational physical activity (PA), healthier nutrition habits, and smoking avoidance is effective in preventing and managing numerous chronic conditions [1, 2] . The American Heart Association and the American College of Sports Medicine have recommended at least 30 minutes of moderate PA at least five days a week or 20 minutes of vigorous PA at least three days a week to maintain one's health [3] .
There appears to be a steep decline in PA rates between the ages of 18 and 24 years [4] . The college years represent an opportunity to increase PA rates through deliberate interventions that prepare students for long-term PA maintenance as they move into adult roles [4, 5] . A systematic review [2] examined the effectiveness of interventions aimed at improving PA, maintaining a healthy diet, and weight-related behaviors among university and college students. Of the 41 studies included in the review, 34 reported significant improvements in one of the key outcomes. According to the meta-analysis [2] , intervention groups showed significant increases in moderate PA compared to control groups. The authors concluded that tertiary institutions were appropriate settings to implement and evaluate healthy lifestyle interventions, although more research is needed to improve such strategies.
Physiotherapists are well positioned to use PA as a HP strategy [6] . Research shows that physiotherapists who maintain a healthy lifestyle can more effectively endorse HP to their patients [7] . A 2014 review of research examined the degree to which the physiotherapy literature includes PA as a component of HP in practice and education [1] , and concluded that more interventional research is needed to develop efficacious strategies to integrate PA as a HP strategy in physiotherapy practice, and that contemporary physiotherapy entry-level education curricula should include benchmark standards for HP. In another review [8] , the authors found only one article (a study of four Irish undergraduate physiotherapy curricula) that described the current state of PA, exercise promotion, and prescription content, suggesting that all other programs evaluated had insufficient detailed descriptions of their intervention programs. Nualnetr et al. [9] compared physiotherapy students' behavior with regard to HP at different stages of their course of studies, and investigated how knowledge influenced behavior over the years of their studies. Results showed that first-year students scored relatively lower in the area of health nutrition, whereas students in their third and fourth years of study scored better, both on this measure and on measures of stress management and well-being. The authors consequently concluded that studies in the area of HP, nutrition, and the importance of PA included in the curriculum may help change the behaviors of physiotherapy students. However, a recent study [10] found that even when the majority of health science students believed PA was beneficial, most students were found to be inactive during their academic studying and did not implement theory into practice.
A study by Mipatrini and associates looked at interventions to reduce smoking rates among physiotherapy students and found that interventions were considered to be effective and lead to a decline of 7.7% in smoking rates after three years [11] .
Previous literature identified three key areas as lacking or in need of further emphasis in physical therapy curricula: PA for public health, strategies for changing PA behavior, and PA for lifestyle-related diseases [8] .
The aim of our study was to evaluate a HP intervention program instituted among physiotherapy undergraduate students in an academic institution in Israel and to determinate the intervention's effectiveness. We tested the following hypotheses: 1) physiotherapy students will present higher initial levels of PA, healthy eating habits, and less cigarette smoking than non-physiotherapy students; and 2) implementation of the intervention program will enhance PA and healthy eating habits, and will reduce cigarette smoking among participants compared to a control group that did not participate in the intervention program.
Material and Methods

Ethics
Approval from the Ethics Committee from the University was obtained prior to the pilot phase of the study in 2009, and prior to data collection in 2015. The research was explained to participants before data collection, and students were advised that participation was voluntary. Completion of the questionnaire was considered an expression of informed consent.
Participants
Two sample sets were used in this study: T1 was taken during April 2009-May 2009, and included 1,087 undergraduate students (830 females and 257 males); T2 was taken during April 2015-May 2015, and included 810 undergraduate students (616 females and 194 males). Both sample sets matched the study population for gender differences. Response rates were 93.5% and 88.4% at T1 and T2, respectively. Table 1 describes the participants' characteristics by group. Adjustments were made (sex, age, and study field) to match study and control groups.
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Intervention A Health Promotion and PA Coordinator was appointed to a faculty position and led a departmental team that developed ideas for a HP intervention that could be integrated into the academic curricula. The intervention was initiated in 2012, and is an ongoing project. The intervention program included the following components. 1) Principles of PA were integrated into various existing courses in the curriculum. Materials on HP (PA, smoking prevention, and other health concepts) were added to the following courses: "Pediatrics", "Geriatrics", "Orthopedic Treatment", Neurological Treatment", "Study of Pain", "Women's Health" and "Introduction to Medical Sociology". 2) Several new courses devoted to HP and PA were added to the curriculum. These courses include "Movement Education", a theoretical and practical course that could be studied as early as the first year of the program. A new course "Principles of Physical Activity and Health Promotion" was added to the curriculum. This course teaches the basics of exercise physiology and nutritional principles related to PA, and the course included a practical workshop in which students could practice and implement behavioral change models. In addition, a significant portion of the first-year course "Introduction to the Sociology of Health" was devoted to HP theory and practice. 3) Two behavioral models were incorporated into the first and second years of the program: the trans-theoretical model (TTM) [12] and motivational interviewing (MI) model [13] .
Through role playing, the students received personalized feedback that raised their awareness of obstacles to engagement in PA. Students who expressed an interest in changing their behavior could set specific PA goals under the supervision of a facilitator. 4) In the second year of the program, students were encouraged to take part in an extracurricular "Physical Fitness and Health Instructors" (gym instructors) course. This course was not part of the curriculum, but was developed specifically for physiotherapy students. The course curriculum was adjusted to the students' theoretical background, and its cost was subsidized by the university. 5) Physiotherapy students were encouraged to be involved in related PA projects, such as an annual departmental sports day, which involved all students in the program and was organized by second-year physiotherapy students. 6) Faculty members organized HP conferences and PA seminars and workshops for university faculty and staff and for clinical physiotherapy instructors.
The Questionnaire
A structured, self-report, anonymous questionnaire was distributed to undergraduate students at our institution at T1 (2009) and T2 (2015) . The items originated from Jessor's Survey of Personal and Social Development [14] , and were translated and culturally adapted to the local student population. Detailed descriptions of the methodology of the survey The questionnaire includes socio-demographic parameters, questions about PA habits, nutrition behavior, self-perceptions, health perceptions, self-image and body image, emotional stressors, social support, social relationships, risk behaviors, psycho-somatic issues, etc. A complete description of the tool is described elsewhere [16] . Figure 1 is a graphic representation of the study procedure and participants' features by group. Data from the study and control groups were collected at two time points: T1 (in 2009 before the intervention was initiated) and T2 (several years after intervention in 2015). At both data collection time points, questionnaires were distributed ten minutes before the end of a lesson. The research team read an introduction to the class before distributing the questionnaires, and gave students an opportunity to decline participation. In total, the research team entered 70 classrooms at T1 (2009), and 59 classrooms in T2 (2015). The study group comprised physiotherapy students who participated in the intervention program, and the control group comprised all other students in other university departments who did not participate in the intervention program. Table 1 presents the socio-demographic characteristics of the study and control groups at T1 and T2. At T1, the study and control groups were similar for gender and monthly household income, although the groups significantly differed with regard to marital status and number of children: a smaller proportion of physiotherapy students reported having children. At T2, study and control groups did not differ in terms of gender, number of children, and family income, but marital status and religion were different. The study group had a higher frequency of married and religious students (visits to synagogue) compared to the control group.
Measures Physical exercise
This item asked about the frequency of engaging in physical exercise (e.g., running, riding a bike, or lifting weights). Values ranged from: 1-"not at all" to 6-"more than 15 hours a week." Scores were divided to create three categories: non active students (value 1), less than one hour a week); active students (values 2 and 3), from one hour a week up to five hours a week; extremely active students (values 4, 5, and 6), from six hours a week to over 15 hours a week.
Health perceptions
Health perceptions were evaluated using five questions: 1) How important is it for you to feel in good shape? 2) How important is it for you to feel like you have plenty of energy? 3) How important is it for you to keep yourself in good health all year round? 4) How important is it for you to keep yourself fit even if it takes some extra effort? 5) How is your health compared to others your age? For the first four questions, values ranged from 1-"not too important" to 5-"very important". For the fifth question, values ranged from 1-"my health is much worse" to 5-"my health is much better".
Nutrition
Five questions dealt with how much attention the respondents paid to the following: 1) Seeing that your diet is healthy. 2) Keeping down the amount of fat you eat. 3) Eating healthy even when eating out. 4) Eating healthy snacks like fruit instead of candy. 5) 
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Eating foods that are baked and broiled rather than fried. 6) How often do you skip breakfast? In answering to the first five questions, respondents were asked to mark their responses on scale with values ranging from 1-"none" to 3-"a lot." For the sixth question values ranged from 1-almost never to 3-most of the time.
Self-image
There were three items that assessed self-image: 1) Decisionmaking about important things in life. 2) Handling setbacks and disappointments. 3) Overall satisfaction with oneself. Values ranged from 1-"very good" to 4-"not so good".
Body image
There were three items that appraised body image: 1) Thinking you are physically attractive to other people (values ranged from 1-"very attractive" to 4-"not attractive at all"). 2) Feelings about the way you look (values ranged from 1-"very satisfied" to 4-"not satisfied at all"). 3) Feelings about your weight (values ranged from 1-"I would like to lose more than 10 kilos" to 5-"I would like to gain more than 10 kilos").
Smoking
There were three items that appraised cigarette smoking: 1) Experience: Did you ever smoke a cigarette (not just a few "drags"?). 2) Frequency, general: Which of the following statements fits you the most? (Values ranged from 1-"I don't smoke and I don't have plans of staring with it" to 7-"I smoke every day".
3) Frequency, past month: During the past month, how many cigarettes did you smoke on an average day? (Values ranged from 1-"not at all" to 8-"about two packs per day"; and were divided to three categories: "smoke less than half a pack a day"; "smoke half a pack a day"; and "smoke a pack or more a day").
Data analysis
Analyses included descriptive, relationship, and prevalence quantitative measures and bi-variate tables (cross tabulation). Table 2 . Distribution of physical activity and health perceptions variables by study and control groups and by years.
Significant difference between study group or control group within each sample, or between years: * p<0.05; ** p<0.01; *** p<0.001.
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Relationship analysis was based on chi-square tests for differences between years and differences between study and control groups.
Results Figure 1 shows that at the two data collection time points (T1 and T2), the study and the control groups were similar in terms of the number of participating students and their mean age, standard deviation, and range. Table 2 presents the distribution of PA and health perception variables by group and study year. Physiotherapy students reported performing PA at a higher frequency in T2 compared to T1 (non-significant difference) and at a higher frequency than the control group at T1 compared to T2, (p<0.05 and p<0.001 for T1 and T2, respectively). The control group also Table 4 . Distribution of Self-image and Body image variables by study and control groups and by years.
Significant difference between study group or control group within each sample, or between years: * p<0.05; ** p<0.01; *** p<0.001. Table 3 . Distribution of nutrition variables by study and control groups and by years.
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showed an improvement in PA performance in T2 compared to T1, but the study group showed a greater improvement in PA compared to the control group. For example, the frequency of "not active at all" students in the study group declined from 31.4% in T1 to 19.6% in T2, a decline of 11.8% (non-significant difference), while "not active at all" students in the control group declined from 44.4% in T1 to 37.2% in T2, representing a decline of 7.2% (p<0.01). to the control group. Differences between the study and control groups in T2 were non-significant but all differences reflected better nutritional habits in the study group compared to the control group, although an overall improvement in nutritional habits was also observed in the control group when comparing T1 to T2. Table 4 presents the distribution of self-image and body image variables by group and time. Differences in self-image were non-significant. The study group showed a slight improvement from T1 to T2 compared to the control group. The study group also showed a significant improvement in body image from T1 to T2, in contrast to a decline or slight improvement in body image in the control group from T1 to T2. All of the variables in this table were in the hypothesized direction regarding differences in the study group above and beyond the differences observed in the control group. Table 5 presents smoking variables by group and time. The differences in smoking behaviors were significant for occasional smokers (once a day). For other variables, the groups were too small to detect significant results.
Examining the study and control groups at T2 contributes to an evaluation of the intervention program's impact on participating physiotherapy students (study group). We assumed that the full impact of such a program should be greater among physiotherapy students in the second, third, and fourth years of the program compared with freshmen physiotherapy students (who had not yet been introduced to all the components of the program). Table 6 shows the distribution of responses regarding PA and self-image and body image from physiotherapy students by their years in the program. Differences in self-image and body image clearly were significant across the second, third, and fourth years of the program, supporting the expected change. This pattern was also evident physiotherapy students' responses regarding PA levels, although these differences were not significant, which may be due to the small number of participants in each PA group.
Discussion
The objective of this study was to evaluate the impact and effectiveness of a health promotion (HP) intervention program that addressed various aspects of change toward a healthier lifestyle that was implemented among undergraduate physiotherapy students in an academic institution in Israel.
Findings showed an increase in physical activity (PA), nutrition, self-image, and body image in the study group (physiotherapy students) compared to the control group (non-physiotherapy students), and in both groups when comparing data collected in 2009 (T1) versus 2015 (T2). Positive health perceptions and smoking reduction showed a relative increase at T2 compared to T1, as well as in the study group compared to the control group, but these differences were not always significant. Comparing the study and control groups at T2 showed significant differences in PA, health perceptions, skipping breakfast, and body image. Changes in PA were consistent with our original hypotheses that our intervention would result in a positive change.
Sociodemographic differences between the study and control groups may explain some of the variance in the results of this research. A previous study [17] stressed that religious students tend to be less physically active and are less stringent about maintaining good nutrition compared to non-religious students. In our sample, although the study group was more religious than the control group, the study group was the more active group at the end of the intervention. This finding suggests that the intervention program had a significant impact that may have countered the potential effect of sociodemographic differences (family status, number of children, and religion) in the opposite direction, meaning, the positive influence of the intervention program was even better than expected due to the possible negative moderate effects of the sociodemographic differences.
A randomized trial in 2012 examined the short-term efficacy of a brief motivational intervention (BMI) designed to increase PA [5] . Seventeen college participants were randomly assigned to either the BMI or to an education-only (EO) intervention. Those in the BMI group reported more vigorous-intensity PA at a one-month follow-up than those in the EO group. These findings provided preliminary support for the efficacy of a BMI designed to increase PA among college students. In contrast, a randomized control trial [18] that involved 540 students assessed a 10-week, university-required "Lifetime Fitness for Health" (LFH) course on students' leisure-time exercise behavior and advancement through the stages of change for exercise. It found that the LFH course did little to change participants' exercise levels outside of class, and did little to positively influence participants' stage of change for exercise behavior. Another trial used TTM [19] ; students receiving personal trainer services during the fall semester (experimental group, n=31) were cross-matched with students who did not receive such services (control group, n=31). The control group demonstrated a statistically significant regression in stage of exercise change scores, while the experimental group did not, although the experimental group did not become more physically active. The intervention in our study was specifically designed to enhance health perceptions and improve recreational PA, which may explain the higher PA results post-intervention (T2). Sallis et al. [20] examined the effect of a course promoting health and PA among students, where the course included behavioral modification methods similar to those used in our study. They found a significant improvement in PA routines, but only among women; no change was found among the men. Martens et al. [5] examined the effects of a short-term intervention to increase PA using the MI approach among 70 college students and found that the intervention increased intense PA in the experimental group a month after the intervention, compared to the control group. Taking into consideration these previous studies, the intervention program in our study included theoretical knowledge in the area of PA, practical PA, and teaching health behavior change models. Notably, the increase in health-related behaviors seen in physiotherapy students (study group) and in other students (control group) was consistent with the trend observed in the general Israeli population reflected in surveys conducted by the Israeli Ministry of Health [21] [22] [23] [24] , which indicated an improvement in PA commitments of the general Israeli population in comparison to previous surveys. The results of our study supported results from previous studies [5, [19] [20] [21] regarding the importance of an intervention to include practice as well as theoretical knowledge.
A clear decline in smoking and a clear rise in moderate PA have been previously reported. A previous control trial [11] with interventions aimed at reducing smoking rates among physiotherapy students showed a decline of 7.7% in smoking rates after three years. Our findings on smoking showed a very steep decline for occasional smoking (once a day) from 67.0% in 2009 to 15.0% in 2015 in the study group, a decline of 52% after 5 years. It is possible that the fact that our intervention was comprehensive and included different aspects of HP, its effect on changing health perceptions of the participants had a greater impact on reducing smoking.
Our study intervention significantly improved participation in moderate PA, which was consistent with the findings of Sallis et al. [20] who found that an intervention program to promote PA in a university mainly influenced those graduates who were already active, but not those who were initially inactive. Together, these findings suggest that motivating inactive individuals to change their lifestyle may require a different intervention mode than that used to improve participation in PA among individuals who are already active.
Health perceptions among physiotherapy students (study group) improved over time compared to the control group (non-physiology students) in our study. This finding was in line with findings of previous surveys [18, 19, 25] conducted on students' health perceptions and nutritional and PA habits. Our findings showed that health perceptions were initially relatively low at T1 (2009) and improved after the intervention. It is important to note that the effects of the intervention in this study were not examined using a longitudinal study design.
Experience with HP interventions and programs indicate that it is relatively easy to change students' health perceptions compared to their health-related behaviors. As explained by selfdetermination theory (SDT) [26] , people display different types of motivation driven by three basic needs: autonomy, relatedness, and competence. According to SDT theory, psychological health and well-being are determined by the extent to which these three needs are satisfied and how such behaviors are internally regulated. The intervention program in our study focused on these needs. Students not only acquired new knowledge and practiced PA themselves, but they also engaged in role playing in which they encountered and responded to resistance to health promoting changes, and as a result acquired skills in coping with such obstacles as HP agents.
In summary, to properly prepare our graduates to become HP agents in their professional lives, the physiotherapy department initiated a curricular change in the area of HP, which included significant content adjustments in the areas of HP and PA. Our findings suggest that the PA, self-image and body image, health perceptions, nutritional habits, and smoking behaviors among physiotherapy students improved between 2009 (before initiation of the intervention) and 2015 (several years after the program was initiated), compared to other students at the university.
One main limitation of this study was that it was a crosssectional case-control study rather than a longitudinal study. Improvements over time were demonstrated for different students groups within independent groups, which may explain a portion of the variance that was found. A longitudinal study might have presented more meaningful results by showing lifestyle changes in the same groups of participants, and shed greater light on participants' change processes. The authors take this point as an important issue for future studies. A second limitation of this study concerns the use of a self-reported instrument. Although the questionnaire was anonymous, findings may have been biased by a social desirability effect. The questionnaire delivery method was similar at both data collection points, but future studies should also consider using other methods (such as observations, weighted measures, objective measures of PA) to ensure that findings accurately reflect actual behaviors.
